Power Series Solutions
Let a 2 (x)y + a 1 (x)y + a 0 (x)y = 0 (1) be a second order DE, which we then put into standard form
Then, Definition 1. A point x 0 is said to be an ordinary point of (1) if both P (x) and Q(x) are analytic at x 0 (i.e., if both have a power series expansion about x 0 ). A point that is not an ordinary point is said to be a singular point (so there is no power series expansion about it).
Example 2.
• y + e x y + sin(x)y = 0
• y + e x y + ln(x)y = 0
We'll be primarily concerned with DEs where a 2 (x), a 1 (x), a 0 (x) are polynomials, so we only need to look at a 2 (x) for our singular points since polynomials are analytic at any x and rational functions are analytic wherever they are defined. Example 4.
• Singular points at x = −2, 1. Find R for x 0 = 0 and x 0 = 5.
• Singular points at x = 2 ± 3i. Find R for x 0 = −2.
General Steps 
